Influence of myc overexpression on the phenotypic properties of Chinese hamster lung cells resistant to antitumor agents.
In the Chinese hamster lung fibroblast cell line DC-3F, the development of resistance to different drugs, through several mechanisms like MDR expression or alteration of the DNA topoisomerase II activity, has been shown to be associated with a decreased tumorigenicity. Multiple studies have shown that the myc oncogene, in cooperation with ras, plays a major role in the oncogenic transformation of fibroblasts. As an approach to a better understanding of the relationship between the different phenotypic traits, we analyzed the expression of myc and ras oncogenes in the drug-sensitive DC-3F cells and in variants resistant to 9-hydroxyellipticine (9-OH-E) (DNA topoisomerase II alteration) or to actinomycin D (AD) (multidrug (MDR) expression). Southern and Northern blot analyses revealed about a 10-fold amplification and a 20-fold overexpression of the c-myc gene in the DC-3F cells as compared to the normal lung fibroblasts. Both amplification and overexpression are markedly decreased in the two resistant variants, ras gene copy number and expression were found to be identical in all cell types. In order to analyze the contribution of the decreased myc expression on the different phenotypic traits, the DC-3F/9-OH-E cells were transfected with the plasmid pSV-c-myc, and six clones expressing high amounts of the transfected myc were isolated and characterized. Morphological and caryological alterations, as well as an increased cloning efficiency in soft agar, indicated that the myc gene product was made in these cells. However, the tumorigenicity of the sensitive parental cells was not restored, thus showing that the decreased myc expression alone does not account for the loss of tumorigenicity in the resistant cells. 9-OH-E resistance was not modified in the transfected cells, while the cross-resistance of these cells to MDR-sensitive drugs, such as vincristine, actinomycin D, and taxol, was reversed roughly in proportion of the expression of the transfected myc.